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Sammendrag af JP 2001224962 (A) 
PROBLEM TO BE SOLVED: To provide a method 
for manufacturing a catalyst having high-degree 
uniformity of a catalytic component by depositing the 
catalytic component on a carrier having minute 
pores and to provide the catalyst having high-degree 
uniformity of the catalytic component deposited on 
the carrier. SOLUTION: This method for 
manufacturing the catalyst comprises contacting a 
supercritical fluid, in which a catalytic component 
raw material is dissolved, with the carrier to 
immobilize the catalytic component raw material on 
the carrier, preferably, by making good use of 
hydrolysis of the catalytic component raw material 
by the water adsorbed on the carrier.; In the 
concrete, the method comprises contacting the 
supercritical fluid such as C02 with the earner such 
as meso-porous silica and &gamma -alumina in a 
pressure-resistance vessel, hydrolyzing the catalytic 
component raw material by the water adsorbed in 
the pores of the carrier to immobilize the catalytic 
component raw material on the carrier, releasing the 
supercritical state and firing the catalytic component 
raw material- immobilized carrier. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Probiem(s) to be Solved by the Invention] However, it is very difficult to fix a precious-metals 
drug solution uniformly in this adsorption or impregnation method over the whole surface, such 
as gamma-alumina with high specific surface area, and zeolite. Namely, such a precious-metals 
drug solution cannot arrive at the surface easily to the depths of fine ^res, such i as gamma- 
alumina with detailed unevenness, for example. It cannot res'.h easily to inside of the fine 
p^es^M*^^ tw$&9'te'. but there is a disposition that many precious-metals 

drug solutions are especially fixed by the neighborhood of an entrance of these fine pores. 
[0005] For this reason, in the catalyst acquired, a shade arises in the holding amount of a catalyst 
component, and there is a problem that the catalyst component of utilization efficiency is low. 
The shade of this holding amount is considered to be one of the causes of sintering of the 
platinum particles under the high temperature atmosphere produced when a car is run 
continuously for a long time about the three way component catalyst which used platinum as the 
catalyst component, for example. 

[0006]It also sets to develop a new catalyst, and since it is technically difficult to make detailed 
fine pores support a catalyst component, there is a problem that development of the catalyst 
using character, such as adsorption of fine pores, is barred. Therefore, an object of this invention 
is to provide the method of having homogeneity in the carrier which has detailed fine pores, and 
making it support a catalyst component highly, and the catalyst with which the catalyst 
component was supported by having homogeneity highly. 
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MEANS 

[Means for Solving the Problem]The above-mentioned purpose contacts supercritical fluid which 
dissolved a catalyst component raw material to a carrier, and is attained by a manufacturing 
method of a catalyst fixing a catalyst component to a carrier. That is, this invention is an 
invention which uses supercritical fluid for support of a catalyst component, has advanced 
homogeneity on the surface of [ whole ] a carrier, and makes a catalyst component support. 
Supercritical fluid provides a catalyst component raw material with high solubility and high 
diffusibility, and, thereby, this homogeneity depends them on the ability of a catalyst component 
raw material to reach with fixed concentration to the depths or an inside of fine pores. 
[0008]According to a method of this invention, since a catalyst component has homogeneity 
highly and is supported, a catalyst with high utilization efficiency of a catalyst component can be 
provided. Since a catalyst with which a catalyst component was uniformly supported to an inside 
of very detailed fine pores is acquired, a catalyst which has effects, such as adsorption, and an 
effect of a catalyst component by the fine pores collectively can be provided. 
[0009] 

[Embodiment of the Invention]The supercritical fluid in particular used by this invention does not 
need to limit, and it is [ supercritical fluid ] usable in arbitrary supercritical fluid. For example, 
carbon dioxide, nitrous oxide, Freon 13, ethane, ethylene, It is usable in the supercritical fluid 
obtained under the conditions beyond critical temperature and the critical pressure peculiar to 
each as shown in drawing 1, such as propane, propylene, butane, hexane, methanol, ethanol, 
benzene, toluene, ammonia, and water. The ingredient which forms supercritical fluid may not be 
limited to single components, but may be a mixture. Here, carbon dioxide is preferably used from 
the ease of handling, and the field of cost. 

[0010]lt is usable in the arbitrary things which can provide a catalyst component and can be 
dissolved in the above-mentioned supercritical fluid as a catalyst component raw material. For 
example, the acetylacetonato expressed with chemical formula:(CH 3 COCHCOCH 3 ) p Me, Or a 
chemical formula : It is usable and the alkoxide etc. which are expressed with Me(OC m H 2m+1 ) n 
here Me, they are Pt, Au, Pd, Rh, Si, aluminum, Zr, Ce, Ti, W, Ga, Mo, Nb, Sn, Hf, K, Na, Ca, Ba. 
etc. — p= 1-4 — it is m= 1-4 and n= 1-5 preferably. 

[OOllJSpecifically Platinum acetyl acetate (CH3COCHCOCH3) 2 Pt, Palladium acetyl acetate 
(CH3COCHCOCH3) 2 Pd, Rhodium acetyl acetate (GH3COCHCOCH3) 3 Rh, Acetyl acetate like 
zirconium acetyl acetate (CH 3 COCHCOCH 3 ) 3 Zr, An alkoxide like titanium propoxide Ti{OC z H 5 ) 4 
and tungsten ethoxide W(OC 2 H g ) 5 is mentioned, in addition it is screw acetate triphenyl 
phosphate palladium. [(C 6 H 5 ) 3P] It is usable in 2 Pd(0 2 CCH 3 ) 2 , palladium acetate (CH 3 C0 2 ) 2 Pd, 
etc. 

[0012]The dissolution can be promoted by dissolving a catalyst component raw materia! in 
supercritical fluid being able to perform atmosphere in the resisting pressure container to which 
the catalyst component raw material was paid by only transposing to supercritical fluid, for 
example, and stirring supercritical fluid collectively using a mechanically agitating means. The 
"dissolution" of the catalyst component raw material as used in the field of this invention means 



http;//www4.ipdl.inpit.go.jp/cgi-biri/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww... 30-03-2009 



JP } 200I-224962,A [MEANS] 



Page 2 of 3 



that the supercritical fluid having contained the catalyst component raw material is observed as 
one phase. 

[0013]Here, time to exceed 10 hours depending on the combination of a catalyst component raw 
material and supercritical fluid, for example may be taken to dissolve a catalyst component raw 
material in supercritical fluid. In this case, the time which a process takes can be shortened by 
introducing the supercritical fluid which dissolved the catalyst component raw material in 
supercritical fluid beforehand within another pressure vessel, and dissolved the catalyst 
component raw material in the resisting pressure container into which the carrier was put from 
that resisting pressure container. When circulating continuously the resisting pressure container 
into which the carrier was put, and contacting the supercritical fluid which dissolved the catalyst 
component raw material also simplifies a process, it is effective. 

[0014]Subsequently. a catalyst component raw material "is fixed" to a carrier by contacting the 
supercritical fluid which dissolved this catalyst component raw material to a carrier. Generally 
adsorption by ion operation of a carrier surface, etc., etc. can perform immobilization of this 
catalyst component raw material. In this case, by, introducing the supercritical fluid which 
dissolved the catalyst component raw material for example, in the resisting pressure container 
into which the carrier was put, and contacting that supercritical fluid to a carrier, Immobilization 
can be promoted by being able to fix to a carrier, combining a catalyst component raw material, 
and stirring supercritical fluid using a mechanically agitating means. 

[0015]That is, after making the catalyst component raw material fix by adsorption etc. and 
removing supercritical fluid subsequently by contacting the supercritical fluid which dissolved 
catalyst component raw materials, such as the above acetyl acetate, on the surface of a carrier, 
a catalyst component raw material can be made to remain on that occasion. 
[0016]Here, as a catalyst component raw material, it has hydrolysis nature, and if hydrolyzed, 
"immobilization" can be promoted by using what has the character which becomes insolubility 
for supercritical fluid. Without being accompanied to the supercritical fluid, after becoming 
insolubility on that spot and removing supercritical fluid subsequently, if it arrives at the surface 
of the carrier containing water, it can be stabilized and the catalyst component raw material 
which dissolved in supercritical fluid when the catalyst component raw material of such 
character was chosen can be made to fix on that occasion. 

[001 7]If gamma-alumina, zeolite, etc. are used as a carrier, since the compatibility over water is 
high, these by controlling the humidity appropriately beforehand if needed. Water can be 
adsorbed to the depths or the inside of fine pores, and it becomes possible to secure support of 
a catalyst component with more advanced homogeneity by using the water of adsorption. When 
it fixes a catalyst component using the water of adsorption of this carrier, it is appropriate that 
critical temperature uses the thing below 100 ** as supercritical fluid like carbon dioxide. 
[00 1 8] It is possible to also use as a carrier material like the gamma-alumina which has high 
specific surface area like about 180-m z /g, and has very detailed fine pores, and it to support a 
catalyst component with the method of using this supercritical fluid, uniformly. Although gamma- 
alumina has the high specific surface area applied to the surface by having very detailed 
unevenness, it is difficult to support a catalyst component with usual being impregnated to the 
depths of this unevenness. 

[0019]It is possible to also use for an inside from the surface the material in which the fine pores 
of a very detailed diameter extend as a carrier, and to support a catalyst component with the 
method of using this supercritical fluid, uniformly. For example, fine pores with a diameter [ like 
mesoporous silica ] of 1-10 nm (nano meter) are the material which linear shape fine pores 
branch from the middle, and extends in three dimensions in one dimension [ linear shape 1 and, 
specifically, they are zeolite MCM-41 and FSM-16 grade. The material which has these linear 
shape detailed fine pores is difficult to support a catalyst component with usual being 
impregnated to the inside of these fine pores. 

[0020]Use supercritical fluid for such a carrier and it sets to support a catalyst component, If a 
carrier is made into gamma-alumina and a catalyst component is used as platinum of the 
precious metals, since platinum is uniformly supported on a carrier, the exhaust gas purifying 
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catalyst which has the high endurance by which sintering of the platinum particles under a high 
temperature atmosphere was controlled can be provided. If the zeolite which has detailed pore 
diameters, for example is made into a carrier and a catalyst component is made into palladium of 
the precious metals, The catalyst for exhaust gas purification which has the hydrocarbon 
adsorption performance and the hydrocarbon purification performance of palladium by the fine 
pores of zeolite collectively and which has high performance in purification of hydrocarbon in 
exhaust gas can be provided. 

[0021 ]It can combine with such a catalyst component and a cocatalyst component can be 
supported with the method of this invention using supercritical fluid. This cocatalyst component 
is the alkaline metal or alkaline-earth metals which carries out occlusion of the NO x in exhaust 
gas temporarily, and is a Ce-Zr multiple oxide suitable for purification of hydrocarbon in exhaust 
gas which has 0 2 storage performance, and there is by ** which promotes an operation of a 
catalyst component, for example. These cocatalyst components can use as a raw material the 
suitable compound chosen from above-mentioned acetylacetonato, an alkoxide, etc. like a 
catalyst component, and can support it to a carrier. 

[0022]ln order to fix such a catalyst component and cocatalyst component to a carrier, . 
Dissolve a catalyst component raw material and a cocatalyst component raw material in 
supercritical fluid, make a carrier contact as mentioned above, and fix a catalyst component raw 
material and a cocatalyst component raw material to a carrier together. Or it can also carry out 
by fixing cocatalyst component either one of a catalyst component raw material or a raw 
material to a carrier, and fixing the raw material of the other, after calcinating as follows and 
supporting. 

[0023]Thus, subsequently the carrier to which the catalyst component raw material or the 
catalyst component raw material, and the cocatalyst component raw material were fixed is 
calcinated, and can support a catalyst component to a carrier. The catalyst component raw 
material fixed by contacting a carrier, When adsorption is fixed, are gestalten, such as 
acetylacetonato of a raw material, and when hydrolysis is fixed, may have a gestalt of hydroxide, 
and these, While using a final catalyst component and cocatalyst component according to this 
baking process, it can support firmly to a carrier. Although conditions, such as temperature at 
the time of this calcination and atmosphere, can be arbitrarily chosen according to the use of a 
catalyst component or a catalyst, generally they are performed under an oxidizing quality or a 
non-oxidizing atmosphere of 500-1000 **. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]ft is a constitutional diagram of C0 2 showing the field which forms a supercritical 
state. 

[DrawLn&.2]It is a schematic diagram of the device which supports a catalyst component raw 
material to a carrier using C0 2 of a supercritical state. 

[Drawing 3]lt is the graph which compared the initial purification performance of CH 4 . 
[Drawing 4]lt is the graph which compared the purification performance after the durability test 
ofCH 4 . ' 

[Drawrvg 5]lt is a mimetic diagram which illustrates the structure of the catalyst of this 
invention. 

[Description of Notations] 

1 — Resisting pressure container 

2 — Carrier 

3 — A catalyst component raw material or cocatalyst component raw material 

4 — Resisting pressure container entrance 

5 — Resisting pressure vessel outlet 

6 — Stirring wings 
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EXAMPLE 

[Example]It explains with reference to example 1 drawing..?, 500-cc resisting pressure container 
(1) Gmmi^Urr&WP&fttiisr (specific surface area 180m 2 /g) of the carrier which placed under 
room temperature atmospheric air of 80% of relative humidity beforehand for 24 hours and whose 
humidity was controlled to 2% of moisture regain. The cataiysJtiflpmpon^Rt {.aw material (platinum 
^rtf^iil^^iP orresponc ' ing t0 the noble metal amount snown inHaf^^ sealed. 
Gamer! ( ; 2TGamma-alumina powder and catalyst component raw material (3) A position arranges 
a catalyst component raw material to the entrance (4) side of C0 2 supercritical fluid, and is an 
exit (5). The carrier has been arranged to the side. 

[0025]After heating this resisting pressure container to 80 **, 80 ** C0 2 was introduced into 
the resisting pressure container, pressure up was carried out to 40MPa, and the supercritical 
state was formed. This supercritical state is held for 4 hours, and they are stirring wings (6) 
about C0 2 fluid in a meantime and resisting pressure container. It stirred mechanically. 
Subsequently, after cooling a resisting pressure container t^/^m^temper it ire, the pressure 

material was fixed was taken out Asm re. ult of the chemical analysis, it was checked that 
platinum acetyl acetate is changing to platinum hydroxide, and platinum acetyl acetate was 

and the catalyst of the gamma-alumina powder in which platinum was supported was acquired. 
The quantity of the catalyst component raw material which teaches this operation in a resisting 
pressure container was changed, and three kinds of catalysts were acquired (samples 1-3). h 
was checked as a result of transmission electron microscope observation (TEM) and an energy 
dispersion type spectroscopic analysts (EDX) that each catalyst of the samples 1-3 exists by 
thickness with platinum uniform to the depths of fine pores. 

[0027]Example 2 — this example shows the mode which introduces the supercritical fluid which 
the catalyst component raw material already dissolved into the resisting pressure container into 
which the carrier was put. The gamma-alumina powder (specific surface area 180m 2 /g) of the 
carrier was put into the same resisting pressure container as having used in Example 1 . 
Subsequently, the supercritical fluid of 40MPa was put in and sealed at 80 ** which the platinum 
acetyl acetate of the catalyst component raw material dissolved in the resisting pressure 
container, and it placed under the condition like Example 1 for 4 hours, stirring. The quantity of 
the catalyst component raw material in which supercritical fluid was made to dissolve this 
operation was changed, and three kinds of catalysts were acquired (samples 4-6). 
[0028]Two kinds of catalysts (samples 7-8) were acquired like Example 2 except having replaced 
with the gamma-alumina powder of example 3 Example 2, and having used zeolite (ZSM5). 
[0029]Example 4 — this example shows the mode which supports a catalyst to the carrier by 
which the coat was carried out to the monolith made from cordierite. Replace with the gamma- 
alumina powder of Example 2, above gamma-alumina powder, zeolite (ZSM5), or these both put 
the 50-cc monolith made from cordierite by which the coat was carried out into a resisting 
pressure container, and it ranks second. The supercritical fluid of 80 ** and 40MPa which the 
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platinum acetyl acetate of the catalyst component raw material dissolved like Example 2 was 
introduced into the resisting pressure container, and three kinds of catalysts (samples 9-1 1) 
were acquired like Example 2. 

[0030]the wiriM, example t - this example «hp*t the usual sporting method which 
doas not use aO^J^TO^'SnftcrtSt'^ra'les doses of catalyst component raw materials (platinum 
acl^ i -jeetate) to Example 1 were dissolved in organic solvent isopropyl alcohol, and in the 
solution, 50-cc gamma-alumina powder (specific surface area 180m 2 /g) was added, and it stirred 
under the ordinary pressure room temperature for 4 hours. Subsequently, after vacuum heating 
removed the organic solvent, like Example 1 , it calcinated at 500 ** and the catalyst for 
comparison was acquired (samples 12-13). 

[0031]- Evaluation (1)-each catalyst sample of catalyst performance was made into a pellet 
about 1 mm in diameter, and durable heat treatment of 1000 **x 5 hours was performed for this 
pellet catalyst by the following model gas atmosphere (SUTOIKI). 

Gas composition: 2000ppmCO+670ppmC 3 H 6 +1 000ppmNO+3500ppmO 2 +1 4.7%C0 2 +1 0%H 2 O 
(emainder: N 2 ) 

[0032]The same model gas atmosphere (SUTOIKI) as 2 g of each of that pellet catalyst that 
carried out durable heat treatment was circulated by a part for 6-1./, and the temperature (the 
following "T50" is called.) which purifies C 3 H 6 50% estimated. About the catalyst samples 9-11 
of Example 4, it is in the state held on the monolith substrate, and these durable heat treatments 
and measurement of T50 were performed. 
[0033] 
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[0034]From the evaluation result shown in Table 1, as for 1 1 kinds of catalysts of Examples 1-4, 
T50 after durable heat treatment is notably lower than the catalyst of the comparative example 
1, and they understand clearly improvement in the durable performance by the support using 
supercritical fluid. The sample 2 of the same example of a platinum holding amount as the same 
carrier, the sample 5, and the sample 9, It turns out that the sample 12 of a comparative example 
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is contrasted, the sample 7 of an example, and the sample 1 1 and the sample 1 3 of a 
comparative example are contrasted, and all are excellent in the catalyst which the direction of 
the example acquired using supercritical fluid since T50 of the first stage was low also in initial 
purification performance. 

[0035]It turns out that contrasting Example 1 and Example 2, dissolving a catalyst component 
raw material in supercritical fluid beforehand with another resisting pressure container, and 
making a carrier contact from T50 being equivalent does not have an adverse effect on catalyst 
performance at all. Since four ExampleT50 cannot be found as contrasted with Examples 1-3 as 
for inferiority, also where the coat of the carrier is carried out to MONORIRO, it turns out that it 
can apply the method of this invention. 

[0036] Re si sting pressure container (1) same with having used in example 5 Example 1 To inside, 
it is a carrier (2). Carry out and 30 g of me^oaoreos fil^lffitMS-lfiLCocatalyst component raw 
material (3) It carries out and jg 15.05 % - rt^ttfew&tf etonato*and 3 hydrate and 14.95 
g ^■^SS^^Sj^^^SSj^^^^B^^^BMt in (mole ratio of Ce/Zr=1/1), ard 50 g of acetone 
was added and sealed as a solvent to this. C0 2 was introduced into this resisting pressure 
container, and it heated to 150 **, and pressure up was carried out to 30MPa, the supercritical 
state was formed, and this state was held for 24 hours. Subsequently, after cooling a resisting 
pressure container to a room temperature, the pressure was released and the cocatalyst 
component raw material took out the mesoporous silica fixed inside fine pores. 
[0037]This sample was calcinated under 600 ** atmospheric air in an electric furnace for 5 
hours, and the mesoporous silica with which the Ce~Zr composite oxide layer was supported 
inside fine pores was obtained. It is a carrier (2) about this mesoporous silica. It returns to a 
position and is a pressure vessel (1). It is a catalyst component raw material (3) to inside. It 
carried out, 5.0 g of palladium (II) acetylacetonato was put in, and 50 g of acetone was added and 
sealed as a solvent to this. 

[0038]Subsequently, C0 2 was introduced into this resisting pressure container, and it heated to 
150 **, and pressure up was carried out to 30MPa, the supercritical state was formed, and this 
state was held for 24 hours. Subsequently, after cooling a resisting pressure container to a room 
temperature, the Ce-Zr composite oxide layer support mesoporous silica which released the 
pressure and to which the catalyst component raw material was fixed was obtained. This sample 
was calcinated under 450 ** atmospheric air in an electric furnace for 2 hours, and the catalyst 
of this invention with which Pd and a Ce-Zr composite oxide layer were supported by 
mesoporous silica was acquired. 2.25 mass % Pd was contained in this catalyst as a result of 
ultimate analysis. & yv$5 observed as, a f#sult.pf .analysis fay TEM and EDX that the Ce-Zr*" 



:he inside of the fine pores is dotted with palladium with 
■Ke'particle diameter of about 1 nm. 

[0039]It is made to be the same as that of Example 5 except having fixed the catalyst 
component raw material as it was, without performing S firing process to the next, ^fter fixing 
example 6 cerium (III) acetylacetonato and 3 hydrate, and zirconium (IV) acetylacetonato, The 
catalyst of this invention with which Pd and a Ce-Zr composite oxide layer were supported by 
mesoporous silica was acquired. 2.61 mass % Pd was contained in this catalyst as a result of 
ultimate analysis. 

[0040]The catalyst of this invention with which Pt and a Ce-Zr composite oxide layer were 
supported by mesoporous silica was acquired like Example 5 except having replaced with 5.0 g of 
palladium (II) acetylacetonato in example 7 Example 5, and having used 2.5 g of platinum (II) 
acetylacetonato. 2.63 mass % Pt was contained in this catalyst as a result of ultimate analysis. 
[0041 ]The catalyst of this invention with which Pt and a Ce-Zr composite oxide layer were 
supported by mesoporous silica was acquired like Example 6 except having replaced with 5.0 g of 
palladium (II) acetylacetonato in example 8 Example 6, and having used 2.5 g of platinum (II) 
acetylacetonato. 3.03 mass % Pt was contained in this catalyst as a result of ultimate analysis. 
[0042] 15.05 g of cerium (III) in comparative example 2 Example 5 What dissolved acetylacetonato 
and 3 hydrate and 14.95 g of zirconium (IV) acetylacetonato in 50 g of acetone (mole ratio of 
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Ce/Zr=1/1) is evaporated to dryness as it is, This was calcinated under 600 ** atmospheric air 
in an electric furnace for 5 hours, and the powder of the Ce-Zr multiple oxide was obtained. This 
was impregnated so that the concentration of palladium might become 2.25 mass %, the palladium 
nitrate solution was calcinated at 450 ** to it for 2 hours, and the catalyst of the comparative 
example with which Pd was supported by the powder of the Ce-Zr multiple oxide was acquired. 
[0043]The catalyst of the comparative example with which Pd was supported by the powder of 
the Ce-Zr multiple oxide was acquired like the comparative example 2 except having prepared so 
that the holding amount of comparative example 3 palladium might become 2.61 mass %. 
[0044]A dinitrodiammine platinum nitric acid solution is used for the Ce-Zr multiple oxide (mole 
ratio of Ce/Zr=1/1) obtained like the comparative example 4 comparative example 2, Platinum 
was supported so that concentration might become 2.63 mass %, and it calcinated at 450 ** for 
2 hours, and the catalyst of the comparative example with which Pt was supported by the 
powder of the Ce-Zr multiple oxide was acquired. 

[0045]The catalyst of the comparative example with which Pt was supported by the powder of 
the Ce-Zr multiple oxide was acquired like the comparative example 4 except having prepared so 
that the concentration of comparative example 5 platinum might become 3.03 mass %. 
[0046]- Make each catalyst sample of the evaluation (2)-examples 5-8 of catalyst performance, 
and the comparative examples 2-4 into a pellet about 2-3 mm in diameter, and it is 1 .0 g each of 
this pellet catalyst The following gas composition (1) and (2) The durability test put for 8 hours 
under the 1000 ** atmosphere repeated a cycle for 2 minutes was presented. 
Gas composition (1) : 0+5% of 10%H 2 O 2 (emainder: N 2 ) 
Gas composition (2) : 0+5% of 10%H 2 H 2 (emainder: N 2 ) 

[0047]The following model gas atmosphere was circulated by a part for B-l./to 1 .0 g each of the 
catalyst with which this durability test was presented, and the initial catalyst after preparation, 
and CH 4 measured the temperature T50 purified 50%. 

Gas composition: 4000ppmCH 4 +400ppmNO+6.0%CO 2 +10%O 2 +10%H 2 O (emainder: N 2 ) 

T50 of CH 4 of the initial catalyst after this preparation and the catalyst after a durability test is 

shown in drawing 3 and drawing 4, respectively. 

[0048]- As a result shows from the result of - drawing_3_and drawing 4, the catalyst of this 
invention understands that CH 4 purification performance is high for all after the first stage and 
durability. As for this reason, the fine pores of mesoporous silica adsorb CH 4 , Since the 
synergistic effect of the adsorbing action of fine pores and a catalysis that the catalyst 
component which exists in the inside of the fine pores promotes oxidation of the CH 4 was 
revealed, it thinks, and it is thought that it is based on the catalyst structure with which a 
catalyst component and a cocatalyst component coexist inside detailed fine pores. 
[0049]Although drawi ng 5 is a strictly typical figure, it illustrates the state of coming to support 
catalyst components, such as palladium, and cocatalyst components, such as a Ce-Zr composite 
oxide layer, inside the fine pores of the mesoporous silica of this invention. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A manufacturing method of a catalyst contacting supercritical fluid which dissolved a 
catalyst component raw material to a carrier, and fixing a catalyst component raw material to a 
carrier. 

[Claim 2]A manufacturing method of the catalyst according to claim 1 which fixes a catalyst 
component raw material to a carrier in said contact using hydrolysis of a catalyst component raw 
material by water by which a carrier was adsorbed. 

[Claim 3]A manufacturing method of the catalyst according to claim 1 or 2 using supercritical 
fluid of carbon dioxide. 

[Claim 4]Within a resisting pressure container, contact supercritical fluid which dissolved a 
catalyst component raw material to a carrier, and by the water of adsorption within pore 
structure of a carrier, make a catalyst component raw material hydrolyze, this fixes a catalyst 
component raw material to a carrier, and it ranks second, A manufacturing method of a catalyst 
including each process of canceling a supercritical state and calcinating a carrier to which the 
catalyst component raw material was fixed. 

[Claim 5]A manufacturing method of the catalyst according to claim 4 which introduces 
supercritical fluid which dissolved a catalyst component raw material into said resisting pressure 
container into which a carrier was put. 

[Claim 6]A catalyst, wherein a carrier comes to support a catalyst component using supercritical 
fluid. 

[Claim 7]A catalyst characterized by coming to support a catalyst component inside fine pores 
of mesoporous silica. 

[Claim 8]A catalyst characterized by coming to support a catalyst component and a cocatalyst 
component of the precious metals inside fine pores of mesoporous silica. 
[Claim 9]The catalyst according to claim 8 in which said cocatalyst component is a cerium 
zirconium multiple oxide. 

[Claim 10]The catalyst according to any one of claims 7 to 9 acquired by a method according to 
any one of claims 1 to 5. 
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